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Abstract of J P1 01 50098 
PROBLEM TO BE SOLVED: To improve 
adhesion of a wafer to an electrostatic chuck 
by forming a conductive pattern on a first 
insulation layer and then forming a second 
insulation layer thereon with the hardness and 
surface roughness being set at specified level 
or below. SOLUTION: A first insulation layer 3 
is formed tightly, through an adhesive layer 2, 
to the upper surface of a disc-like metallic 
substrate having a central hole 1a and a 
conductive pattern 5 is provided tightly canto 
the first insulation layer 3 through an adhesive 
layer 4a. Furthermore, a second insulation 
layer 6 composed of rubber having a bivalent 
perfluoropolyether group in the main chain 
structure is provided tightly, through an 
adhesive layer 4b, onto the conductive pattern 
5. The second insulation layer 6 has hardness 
set at 85 or below and surface roughness set 
at 5&mu m or below. This structure enhances 
adhesion of a wafer to electrostatic ch'uck thus 
enhancing heat dissipation performance and 
plasma resistance. ! 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostatic chuck which it is the 2nd insulating layer which consists of rubber which is formed on the 
conductive pattern which was formed on the metal substrate and formed on the 1st insulating layer which consists of 
rubber which has the perfluoro polyether radical of bivalence in principal chain structure, and this 1st insulating layer, 
and this conductive pattern, and has the perfluoro polyether radical of bivalence in principal chain structure, and 85 or 
less and surface roughness become [ a degree of hardness ] from this 2nd insulating layer 5 micrometers or less. 
[Claim 2] The electrostatic chuck according to claim 1 whose heat conductivity of the rubber which has the perfluoro 
polyether radical of bivalence in principal chain structure which forms the 1st aforementioned insulating layer and the 
2nd aforementioned insulating layer is more than 0.001 cal/cm-sec and **. 

[Claim 3] The rubber which has the perfluoro polyether radical of bivalence which forms the 1st aforementioned 
insulating layer and the 2nd aforementioned insulating layer in principal chain structure (A) The straight chain-like 
fluoropoly ether compound which has at least two alkenyl radicals and the perfluoro polyether radical of bivalence in a 
molecule, (B) The ORGANO hydrogen polysiloxane which has in a molecule at least two hydrogen atoms combined 
with the silicon atom, And the electrostatic chuck according to claim 1 or 2 which is rubber obtained by stiffening a 
hardenability rubber constituent including (C) hydrosilylation reaction catalyst. 

[Claim 4] The straight chain-like fluoropoly ether compound of said component (A) General formula (3):CH2=CH-(X) 
p-CF(CF3)-(OCF2CF (CF3)) m-0-(CF2) L-0-(CF(CF3) CF20) n-CF(CF3)-(X) p-CH=CH2 The inside of a (3) [type 
and X are -CH2-, -CH2Q-, or -Y-NR-CO independently. - (being here Y -CH2- or the following formula (2) : [Formula 



coming out -- being shown -- having — a radical — it is - R - a hydrogen atom -- a methyl group - a phenyl group — or 
— an aryl group — it is — it is — p — independent — zero — or — one — it is — L — two - six — an integer — it is — m -- 
and — n — respectively — zero - 200 — an integer — it is — ] — expressing — having — a compound — it is — being 
according to claim 3 — electrostatic a chuck . 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

i 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electrostatic chuck useful to maintenance of the wafer in a 
membrane formation process, a plasma-etching process, and an ion-implantation process especially about the 
electrostatic chuck holding the substrate in the case of semiconductor integrated circuit manufacture. 
[0002] 

[Description of the Prior Art] Conventionally, in the membrane formation process of semiconductor integrated circuit 
manufacture, the plasma-etching process, the ion-implantation process, etc., the wafer chuck which adopted the 
electrostatic adsorption method or the Johnsen Ra Bee force method is used. These chucks are called the electrostatic 
chuck. Using rubber elasticity objects, such as ceramics, such as plastics, such as polyimide, an alumina, and 
alumimium nitride, or silicone rubber, is proposed or put in practical use by the amount of [ of this electrostatic chuck ] 
insulating layer. On the other hand, at the plasma-etching process, in order to suppress that a wafer is heated by the 
plasma and to make the temperature distribution of a wafer homogeneity and regularity, cooler styles, such as a cooling 
chiller, are prepared in the rear face of an electrostatic chuck. If temperature distribution are made uniformly and fixed, 
since the selectivity of mask material and the substrate of an etching object will become high and an anisotropy 
configuration will also be easy to be acquired, high-degree-of-accuracy etching is attained. 

[0003] The electrostatic chuck using the insulating layer made from the ceramics is excellent in the endurance over 
plasma gas, and is high temperature conductivity. However, since the insulating layer made from the ceramics has the 
large degree of hardness, adhesion with the wafer which has irregularity is bad, consequently thermal contact resistance 
becomes large, and sufficient heat dissipation property is not acquired. Then, in order to promote heat transfer, it passes 
between a wafer and an insulating layer and means, such as passing inert gas, such as RIUMU, are taken. However, 
micro processing and inert gas supply equipment, such as establishing the slot which passes inert gas in an insulating- 
layer front face by this approach, are required, and it is disadvantageous at the point of causing the increase of a 
manufacturing cost of an electrostatic chuck. Moreover, it is substantially impossible to pass inert gas by the device 
which needs the high degree of vacuum of 10-5 - 10-8Torr(s), such as an ion-implantation machine. 
[0004] Although the endurance over plasma gas is not enough, the electrostatic chuck using the insulating layer made 
from polyimide can be manufactured easily, and since it is cheap, moreover, it is used most widely. However, since 
thermal conductivity is low and hard, a problem is in a heat dissipation property like said insulating layer made from 
the ceramics. 

[0005] The electrostatic chuck using the insulatihg layer made of silicone rubber currently introduced to JP,59-64245,A 
has good adhesion with a wafer, and especially the electrostatic chuck using the silicone rubber of high temperature 
conductivity tends to maintain the temperature of a wafer at homogeneity. However, this electrostatic chuck has the 
problem of being inferior to plasma-proof nature. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, the technical problem of this invention is to offer the electrostatic 
chuck which solves the above problems, is excellent in heat dissipation nature since adhesion with a wafer is good, and 
is excellent also in plasma-proof nature. 
[0007] 

[Means for Solving the Problem] this invention persons found out that the above-mentioned technical problem was 
solvable by the electrostatic chuck using the rubber which has the perfluoro polyether radical of bivalence in principal 
chain structure as an insulating layer, as a result of inquiring wholeheartedly to the above-mentioned technical problem. 
Namely, the 1st insulating layer which consists of rubber which this invention is formed on a metal substrate and has 
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the perfluoro polyether radical of bivalence in principal chain structure, It is formed on the conductive pattern formed 
on this 1st insulating layer, and this conductive pattern. It is the 2nd insulating layer which consists of rubber which has 
the perfluoro polyether radical of bivalence in principal chain structure, and a degree of hardness offers [ 85 or less and 
surface roughness ] the electrostatic chuck which consists of this 2nd insulating layer 5 micrometers or less. In this 
invention, a "degree of hardness" means the degree of hardness (henceforth "JIS-A") measured by JIS K 6301 with the 
regular spring-loaded type hardness tester A mold, and "surface roughness" means regular arithmetical mean deviation 
of profile (Ra) in JIS B 0601-1982. 
[0008] 

[Embodiment of the Invention] The outline of a typical example of the electrostatic chuck of this invention is shown in 
an attached drawing. Drawing 1 is drawing of longitudinal section of this electrostatic chuck. The 1st insulating layer 3 
sticks to the top face of the disc-like metal substrate 1 which has hole la through the adhesives layer 2, and it is formed 
in the center, and on this 1st insulating layer 3, the conductive pattern 5 sticks by adhesives layer 4a, and it is prepared. 
In this example, it consists of a pattern of two sheets of a semicircle configuration so that drawing 2 R> 2 which is a top 
view at the time of drawing by this conductive pattern 5 independent one may show. The 2nd insulating layer 6 is 
further stuck and formed through adhesives 4b on this conductive pattern. It is the form laid underground into the layer 
4 which unified the conductive pattern 5 in this example, and unified the adhesives layers 4a and 4b in the state of the 
result. Lead wire 7a and 7b pierces through the adhesives layer 4, the 1st insulating layer 3, and the adhesives layer 2 
from each of two conductive patterns 5, and it is pulled out through hole la of the center of the metal substrate 1. In 
order to secure the insulation between the metal substrate 1, and lead wire 7a and 7b and the conductive pattern 5, hole 
la is loaded with encapsulant 8. 

[0009] A metal substrate metal substrate is the electrode of an RF generator, and if an electrical potential difference is 
impressed to the metal substrate 1, the plasma will generate it. The aluminum from the point which prevents 
mentioning aluminum, alumite, and duralumin, for example, and a semiconductor integrated circuit being polluted by 
the endurance over plasma gas and raising dust as construction material of a metal substrate, alumite, and duralumin are 
suitable. 

[0010] The greatest description of 1st insulatingjlayer this invention is that it adopted the rubber (henceforth "fluoro 
polyether rubber") which has a specific rubber layer, i.e., the perfluoro polyether radical of bivalence, in principal chain 
structure as the 1st and 2nd insulating layers. The perfluoro polyether radical of this bivalence is for example, general 
formula (l):-(Rf-0) q-. (1) | 

(— the inside of a formula, and Rf — a carbon atomic number — usually — 1-6 — desirable — the perfluoro alkylene 
group of the shape of a straight chain of 1-3, and the letter of branching - it is ~ q ~ the integer of 1-500 » desirable » 
the integer of 2-400 — it is the integer of 10-200 more preferably — ) — it is the radical shown. As an example of a 
perfluoro alkylene group shown by Rf in a general formula (1) CF2-, -CF2CF2-, -CF2CF2CF2-, -CF(CF3) CF2-, - 
CF2CF2CF2CF2-, -CF2CF2CF2CF2CF2CF2-, -C(CF3)2-, and -C(CF3)2CF2- are mentioned. - In these - CF2-, - 
CF2CF2-, -CF2CF2CF2- It reaches. -CF(CF3) CF2- is desirable. Into said rubber, the perfluoro polyether radical of 
such bivalence is one-sort independent, or is used in two or more sorts of combination. 

[001 1] (Fluoro polyether rubber) If said fluoro polyether rubber is rubber which has the perfluoro polyether radical of 
the above-mentioned bivalence in principal chain structure, any well-known rubber can be conventionally used for it. 
For example, it is rubber obtained by mentioning the rubber obtained when the description of this rubber before 
hardening stiffens the fluoro polyether rubber constituent of a millable type and a liquefied mold, and stiffening a 
desirable liquefied hardenability fluoro polyether rubber constituent. 

[0012] More than 0.0005 cal/cm-sec and ** are usually sufficient as the thermal conductivity of fluoro polyether 
rubber, it suppresses that a wafer is heated by the plasma, and more than 0.001 cal/cm-sec and ** are more than 0.002 
cal/cm-sec and ** desirable especially preferably about the temperature distribution of a wafer from homogeneity and 
the point which fixes, consequently can etch high degree of accuracy. 

[0013] (Hardenability fluoro polyether rubber constituent of a liquefied mold) As a desirable typical example of the 
hardenability fluoro polyether rubber constituent of the shape of this liquid (A) The straight chain-like fluoropoly ether 
compound which has at least two alkenyl radicals and the perfluoro polyether radical of bivalence in a molecule, (B) 
The hardenability rubber constituent (henceforth a "hardenability perfluoro polyether rubber constituent") which 
includes in a molecule the ORGANO hydrogen polysiloxane which has at least two hydrogen atoms combined with the 
silicon atom, and (C) hydrosilylation reaction catalyst is mentioned. 

[0014] [Component (A)] A component (A) is a straight chain-like fluoropoly ether compound which has at least two 
alkenyl radicals and the perfluoro polyether radical of bivalence in a molecule as above-mentioned. The perfluoro 
polyether radical of this bivalence may be as having mentioned above, and even if it is independent one sort, two or 
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more sorts of combination is well sufficient as it. 

[0015] Moreover, as said alkenyl radical, usually it is 2-6 preferably, 2-10, and the thing that has a partial saturation 

double bond at the end are mentioned for carbon atomic numbers, such as a vinyl group, an allyl group, a propenyl 

radical, an isopropenyl radical, a BUTERU radical, and a hexenyl radical, and a vinyl group and an allyl group are 

desirable in these. Direct coupling of this alkenyl radical may be carried out to the both ends of the principal chain 

which consists of a perfluoro polyether radical of said bivalence, and it may be combined with a principal chain 

through the connection radical of bivalence. As a connection radical of this bivalence, they are -CH2-, -CH20-, and 

NR-CO, for example. - (it is here and Y is -CH2- or following type (2): [0016]) 

[Formula 2] } 
CH 3 




(2) 

the radical come out of and shown — it is — R — !a hydrogen atom, a methyl group, a phenyl group, or an allyl group ~ 
it is — the radical shown is mentioned. 

[0017] The straight chain-like fluoropoly ether compound of a component (A) For example, general formula 
(3):CH2=CH-(X) P-CF(CF3)-(OCF2CF (CF3)) m-0-(CF2) L-0-(CF(CF3) CF20) n-CF(CF3)-(X) p-CH=CH2 (3) The 
inside of [type and X are -CH2-, -CH20-, or -Y-NR-CO independently. - (it is here) Y and R are the same semantics as 
the above, p is 0 or 1 independently, L is the integer of 2-6, and m and n are the integers of 0-200, respectively - ] - 
expressing - having - molecular weight - usually - 400-100,000 — 1,000 to 50,000 compound is mentioned 
preferably. General formula (3) As an example of a straight chain-like fluoropoly ether compound expressed The 
following type : CH2=CH-CF (CF3)- 0 [ OCF2CF] (CF3) m-O- 2-0- (CF2) 0 [ CF] CF20n-CF (CF3) (CF3)- 
CH=CH2 and CH2=CHCH20CH2-CF (CF3)- 0 [ OCF2CF] (CF3) m-O- 2-0- (CF2) 0 [ CF] CF20n-CF (CF3) (CF3)- 
CH20CH2 CH-CH2, CH2=CHCH2-NHCO-CF(CF3)-(OCF2CF (CF3)) m-0-(CF2)2-0-(CF(CF3) CF20) n-CF(CF3)- 
CONH-CH2 CH=CH2, and CH2=CHCH2-N CO-CF (CH3) (CF3)- 0 [ OCF2CF] (CF3) m-O- 2-0- (CF2) () [ CF] 
CF20n-CF (CF3) (CF3)-CON (CH3)-CH2 CH=CH2 and CH2=CHCH2-N (Ph) CO-CF (CF3)- 0 [ OCF2CF] (CF3) m- 
O- 2-0- (CF2) () [ CF] CF20n-CF (CF3) (CF3)-CON (Ph) -CH2 CH=CH2, CH2=CH-Si (CH3) 2-C6H4-NHCO-CF 
(CF3)-(OCF2CF (CF3)) m-0-(CF2)2-0-(CF(CF3) CF20) n-CF(CF3)-CONH-C6H4-Si(CH3)2-CH=CH2 And 
CH2=CH-Si (CH3) 2-C6H4-N(CH3) CO-CF(CF3)-(OCF2CF (CF3)) m-0-(CF2)2-0-(CF(CF3) CF20) n-CF(CF3)- 
CON(CH3)-C6H4-Si(CH3)2-CH=CH2 (however, m -) n - the above-mentioned formula (3) - the same - Ph - 
phenyl group and -C6H4- a phenylene group — it is — the following — being the same — what is shown is mentioned. 
[0018] Moreover, said general formula (3) What was made to carry out hydrosilyl addition of the straight chain-like 
fluoropoly ether compound expressed with the organic silicon compound which has two SiH radicals (hydrosilyl 
radical) in intramolecular, and extended the chain may be used. The straight chain-like fluoropoly ether compound with 
which such a chain was extended has the advantage that the component (A) of desired molecular weight is employable 
in composition since adjustment of molecular weight is easy, the molecular weight of the straight chain-like fluoropoly 
ether compound with which the molecule was generally extended in this way — usually — 400-100,000 — it is the range 
of 1,000-50,000 preferably. In addition, as an organic silicon compound which has in intramolecular two SiH radicals 
used as a chain extension agent, it is following type (4): [0019], for example. 
[Formula 3] 




(4) 

They are the annular ORGANO hydrogen polysiloxane shown by (you may differ even if the same [ a is 1 or 2 among 
a formula, and Rl is a methyl group, an ethyl group, a propyl group, 3 and 3, and 3-triphloropropyl group, and ], when 
two or more Rl exists), and following formula (5): [0020]. 
[Formula 4] • 
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(5) 

The straight chain-like ORGANO hydrogen polysiloxane shown by (R2 is a methyl group or 3 and 3, and 3- 
triphloropropyl group among a formula, and b is the integer of 0-6) is mentioned, and it is following formula (6): 
[0021] preferably. ; 

[Formula 5] 

H . ; CH 3 

iioJ — Liio- 
4h 3 L \ i 3 H 7 , 




(6) 

It is come out and shown. The chain lenthening reaction is following reaction- formula: [0022] under existence of a 
platinum metal catalyst. ; 

[Formula 6] 5 

q CH 2 =CH w nH=CH 2 + (q-1) H — S i — x x x — Si — H 

(a) (b) j 



CH,=CH- 



.CH 2 CH2_[- Si — x X x— Si- CH 2 CH Z 



0-2 



I — Si — x x x— Si — 



-CH=CHo 



(The inside of a formula and (a) show the straight chain-like perfluoro polyether compound of a general formula (3), 

and (b) is the aforementioned chain extension agent and they are q and (q-1) each number of reaction mols. It is) and 

going on so that it may ****** is common knowledge at this contractor. 

[0023] [a component (B)] — a component (B) — for example, formula (7): — [Formula 7] 
H 



-4 



(7) 

[0024] It is the shape of a straight chain, the letter of branching, or the annular ORGANO hydrogen polysiloxane which 
has preferably at least two methyl hydrogen siloxane units [ three or more ] expressed with [the inside of a formula and 
Rl are the organic radicals of mono valence] in intramolecular. A component (B) acts as a cross linking agent of a 
component (A). As an organic radical shown byjRl in this ORGANO hydrogen polysiloxane A carbon atomic number 
usually The permutation or the unsubstituted mono valence hydrocarbon group of 1-20 (preferably 1-12), The 
permutation or the unsubstituted monovalence hydrocarbon group of the carbon atomic numbers 1-12 excluding an 
aliphatic series unsaturated bond especially preferably, And the following formula: -Z-Rf (Z is the connection radical 
of the bivalence which connects Rf and Si among a formula) Rf — the perphloroalkyl group of monovalence, or a 
perphloro alkyl ether radical — it is — it expresses — having — a carbon atomic number — usually — 3-30 ~ the fluorine- 
containing organic radical of the monovalence o ! f 6-20 is mentioned preferably. Said carbon atomic number as the 
permutation or the unsubstituted hydrocarbon group of 1-20 For example, a methyl group, an ethyl group, a propyl 
group, butyl, a hexyl group, a cyclohexyl radical, Alkenyl radicals, such as alkyl group; vinyl groups, such as an octyl 
radical and a decyl group, and an allyl group; A phenyl group, Aryl groups, such as a tolyl group and a naphthyl group; 
the radical (for example, a chloro methyl group, a chloropropyl radical, and a cyano ethyl group) by which a part of 
hydrogen atom of aralkyl radical [, such as benzyl and a phenylethyl radical, ]; and these radicals was permuted by the 
chlorine atom, the cyano group, etc. is mentioned. As a connection radical of bivalence shown by said Z, the alkylene 
group of the carbon atomic numbers 2-12, The combination of the arylene radicals of the carbon atomic numbers 6-12, 
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or these radicals, That to which an ether linkage oxygen atom, amide association, carbonyl association, dimethyl 
silylene association, etc. exist in the interior or the end of a hydrocarbon group of such bivalence is mentioned. 
Furthermore, specifically - CH2CH2-, -CH2CH2CH2-, -CH2CH2CH20CH2-, - CH2CH2CH2-NH-CO-, - 
CH2CH2CH2-N(Ph)-CO-, - CH2CH2CH2-N(CH3)-CO-, -CH2CH2CH2 O-CO-, -CH2CH2-Si(CH3)2-C6H4-NH-CO- 
, and -CH2CH2-Si(CH3)2-C6H4-N(CH3)-CO- are mentioned, moreover, as a perfluoroalkyl radical of said 
monovalence What is expressed with -CaF2a+l (here, a is the integer of 1-20) is mentioned. The following type : as a 
perfluoro alkyl ether radical The following typev -(EGO) b-R4 (R3 is the alkylene group of the carbon atomic numbers 
1-4, R4 is the alkyl group of the carbon atomic numbers 1-3 here, and b is the integer of 1-10.) What is expressed is 
mentioned. Specifically For example, -CF3, -CF2CF3, -C3F7, -C4F9, -C6F13, -C8F17, -CF(CF3)-OC3F7, -CF(CF3)- 
OCF2CF(CF3)-OC3F7, -CF2CF2-OCF2CF(CF3)-OC3F7, And -CF(CF3)-(OCF2CF (CF3))2-OC3F7 are mentioned. 
[0025] The ORGANO hydrogen polysiloxane of a component (B) is formula (8): [0026] besides the methyl hydrogen 
siloxane unit shown by said formula (7). 
[Formula 8] 



They are the JIORUGANO siloxane unit expressed with (the inside of a formula and Rl are synonymous with the 
above), and formula (9): [0027]. 
[Formula 9] 



You may have any of the Tori ORGANO siloxy unit expressed with (the inside of a formula and Rl are synonymous 
with the above), and an H(Rl)2Si-unit (the inside of a formula and Rl are synonymous with the above). 
[0028] As for the ORGANO hydrogen polysiloxane of a component (B), what has fluorine-containing organic radicals, 
such as the aforementioned perfluoroalkyl radical and a perfluoro alkyl ether radical, in [ at least one ] a molecule from 
points, such as compatibility with a component (A), is desirable. Moreover, from the point of compatibility with a 
component (A), and workability, 3-100 pieces are desirable especially desirable, and the silicon atomic number of this 
ORGANO hydrogen polysiloxane is 4-60 pieces. 

[0029] What is shown by the following formula is mentioned as an example of a component (B). 





[0030] 
[Formula 10] 





It is (i is 1, 2, 3, or 4 among a formula), and [0031]. 




It is (p being the integer of 2-50 among a formula), and [0032]. 
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[Formula 12] 

CH 3 _4iO M i0 H h ^0 L^i_CH 3 

(q is the integer of 2-50 among a formula, and r is the integer of 0-5.) 

[0033] The loadings of a component (B) are usually good in 0.1 - 40 weight section to the said (component A) 100 
weight section, and are 1 - 20 weight section preferably. Moreover, to one mol of alkenyl radicals in a component (A), 
the hydrogen atom (namely, SiH radical) combined with the silicon atom in a component (B) can also usually set up 
0.5-5 mols of loadings of a component (B) so that it may become 1-3 mols preferably. 

[0034] [Component (C)] as a hydrosilylation reaction catalyst of a component (C) VIII group transition metals and 
these compounds, such as Pt, Rh, and Pd, are mentioned. Specifically Chloroplatinic acid (H2PtC16); chloroplatinic 
acid, The denaturation complex of olefins, alcohols, or vinyl siloxanes; RhC13, Rh (CH3C OCHCOCH3)3, Rh(PPh3) 
3C1, Rh(PPh3)3Br, Rh2(AcO) 4 (however, Ac is an acetyl group) Rh(PPh3)2(CO) CI whose Ph is a phenyl group, Rh 
(CH3C OCHCOCH3) (~ CO --) - two - Rh - four - (- CO --) - 12 - Rh - four -- (-- CO -) - 16 - Rh (PPh3) - 
three - (- CO --) - H --; (NH4) - two - PdCl - six - two (NH4) - PdC14, Pd (CH3C OCHCOCH3)2, Pd(PhCN) 
2C12, and Pd(PPh3)2C12 - And Pd (PPh3)4 is mentioned. 

[0035] Component (C) The so-called amount of catalysts is sufficient as loadings, and they are 0.5-200 ppm especially 
preferably 0.1-500 ppm as an amount of transition metals, such as a platinum metal, to the sum total weight of said 
component (A) and component (B) preferably. 

[0036] [Other components] The component (A) described above to the hardenability fluoro polyether rubber 
constituent - component (C) Various well-known additives may be conventionally blended with others in the range 
which does not spoil the effectiveness of the invention in this application. As a control agent of a hydrosilylation 
reaction catalyst, for example, a 1 -ethyl- 1 -hydroxy cyclohexane, To 3 -methyl- l-butyn-3-ol, 3, and 5 dimethyl- 1-, 
KISHIN-3-oar, Acetylene alcohol, such as 3 -methyl- l-pentene-3 -oar and phenylbutynol, KISEN-l-Inn etc. is 
mentioned to 3-methyl-3-pentene-l-Inn, 3, and 5-dimethyl-3-. Moreover, as a bulking agent (filler) for giving thermal 
conductivity to the rubber obtained, high temperature conductivity ceramic powder, such as alumina powder, 
alumimium nitride powder, boron nitride powder, silicon nitride powder, magnesium-oxide powder, and silica powder, 
is mentioned. It becomes impossible to make the loadings of this filler into a complement giving the thermal 
conductivity 0.001 cal/cm-sec and more than **, and for the cooling effectiveness of a wafer to fall [ thermal 
conductivity ] by under 0.001 cal/cm-sec and **, and for wafer temperature to rise, and to control to constant 
temperature, and the yield of an integrated circuit may worsen. Moreover, various bulking agents may be blended and a 
coloring agent and a flame retarder can also be further blended in order to adjust the reinforcement and the degree of 
hardness of rubber which are obtained. 

[0037] In 10-2000 micrometers, the thickness of the 1st insulating layer is good and is usually 100-500 micrometers 
especially preferably 50-1000 micrometers preferably. If the thickness of the 1st insulating layer is too thin, isolation 
voltage falls, and as a result of the probability for an electrostatic chuck to cause dielectric breakdown becoming high, 
the yield of a semiconductor device may fall. Conversely, if too thick, heat dissipation nature and the cooling 
effectiveness of a wafer may worsen, and the yield of an integrated circuit may fall too. In addition, the 1st insulating 
layer is preferably formed through the adhesives layer 4 on a metal substrate, as shown in drawing 1 (laminating). 
Since the adhesives with which the primer which contained the well-known silane system coupling agent and the 
titanium system coupling agent as these adhesives, for example, or commercial adhesives is mentioned, and a principal 
component comes to add an adhesive grant agent to the polymer which has the same perfluoro polyether structure as 
the component (A) of the constituent of this invention are excellent in compatibility with the 1st and 2nd insulating 
layers of this invention, i.e., adhesion, they are desirable. A well-known silane coupling agent is mentioned as a typical 
thing of an adhesive grant agent, for example, it is following formula: [0038]. 
[Formula 13] 

0 

CHzCHzSiCfyttCH^ CH 2 CH 2 CH 2 0CH 2 CfC^CH2 

jio ho 

(ha 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 1 1/1 8/2005 



JP,10-I50098,A [DETAILED DESCRIPTION] 



Page 7 of 12 



[0039] It is come out and shown. Moreover, as an example of the adhesives containing such an adhesion grant agent, it 
is (A) - (C) mentioned above. In addition to a component, the thing containing the above-mentioned adhesion grant 
agent is mentioned. Little [ as much as possible ] direction of the coverage of these adhesives is desirable so that 
thermal conductivity may not be reduced. Specifically, 0.1-100 micrometers is usually 0.1-30 micrometers preferably 
as thickness. 

[0040] A conductive pattern conductivity pattern acts as an electrode in case an electrostatic chuck adsorbs a wafer. As 
construction material of a conductive pattern, conductive SERAMMIKUSU, such as metal [, such as copper, 
aluminum, nickel silver, and a tungsten, ]; and titanium nitride, is used, for example, and copper is desirable in these. In 
1-100 micrometers, the thickness of a conductive pattern is good and is usually 5-50 micrometers more suitably, the 
process which Siwa will occur at the process which the mechanical strength of a conductive pattern falls and carries out 
the laminating of the 2nd insulating layer if thickness is too thin, or joins lead wire to a conductive pattern with solder 
etc. - solder ~ the nonconformity of damaging with the printing pressure of a trowel occurs. On the contrary, even if 
too thick, the mechanical strength and electrical order of a conductive pattern do not necessarily improve, and it 
becomes disadvantageous in ingredient cost. Moreover, any of an acyclic type (generally it becomes a positive 
electrode) and a bipolar type (the seal of approval of a positive electrode and the negative electrode is carried out 
uniformly) as shown in drawing 2 are sufficient as the configuration of a conductive pattern. In order to prepare 
conductive PAT ANN on the 1st insulating layer, like [ in the case of the example of drawing 1 ], through an adhesives 
layer, as thickness of this adhesives layer, it is the same as that of the adhesives layer between a metal substrate and the 
1st insulating layer, and is good, and the adhesives of the same class can usually be used. 
[0041] The 2nd insulating layer of the 2nd insulating layer is formed in order to take the insulation with said 
conductive pattern and wafer. If the 2nd insulating layer removes the point which has constraint in a degree of hardness 
and surface roughness, it consists of fluoro poly ether rubber like the 1st insulating layer, the explanation given about 
fluoro polyether rubber by the term of the 1st insulating layer is applied also to the ingredient of the 2nd insulating 
layer as it is, and the explanation about thickness is also as above-mentioned. The degree of hardness of the fluoro 
polyether rubber which constitutes the 2nd insulating layer is 85 or less, and are 20-70 preferably. The adhesion of the 
2nd insulating layer and a wafer becomes good for it to be such a degree of hardness, and since the rubber surface 
section follows easily the concavo-convex phenomenon of the wafer rear-face section generated by adsorption power 
and can deform into it, thermal contact resistance is stopped effectively. If the degree of hardness of this rubber exceeds 
85, deformation by adsorption power will decrease, the flattery nature to the irregularity on the rear face of a wafer will 
fall, and thermal contact resistance will become large. 5 micrometers or less of surface roughness of the adsorption side 
of the 2nd insulating layer 6 (Ra) are 2 micrometers or less preferably. If surface roughness will exceed 5 micrometers 
even if a degree of hardness is 85 or less, the front face of the 2nd insulating layer cannot follow the irregularity on the 
rear face of a wafer, consequently adhesion, heat dissipation nature, and the cooling effectiveness of a wafer will 
worsen, and the yield of an integrated circuit will tend to fall. In addition, since the 2nd insulating layer contacts the 
wafer fixed, in order not to pollute this, what does not contain metals, such as a conductive impurity, i.e., alkali metal, 
alkaline earth metal, iron, nickel, copper, and chromium, and these compounds as much as possible is desirable [ the 
fluoro polyether rubber of the 2nd insulating laypr ]. The content of a conductive impurity is heavy-metal conversion, 
and, specifically, 1 ppm or less are 0.001 ppm or less desirable especially preferably. The 2nd insulating layer is 
usually formed through an adhesives layer on conductive PAT ANN (laminating). As these adhesives and its thickness, 
it is the same with having explained the adhesives layer between a metal substrate and the 1st insulating layer. Now, 
when it returns to drawing 1 , lead wire 7a and 7b is the lead wire for supplying an electrical potential difference to the 
conductive pattern 5. The applied voltage of the electrostatic chuck of this invention is usually about 0-**4,000V. 
Therefore, as for lead wire 7a and 7b, it is desirable to cover with the fluororesin (for example, PTFE, FEP, and PFA) 
which is excellent in isolation voltage. : 

[0042] Well-known encapsulates, such as a silicone system, an epoxy system, and a polyimide system, can be 

especially used for encapsulant 8 without a limit. 

[0043] 

[Example] Hereafter, an example and the example of a comparison explain this invention concretely. 

[Examples 1-5 of preparation] In preparation each example of a fluoropoly ether rubber sheet The component: A type 

which is the following : CH2=CH-Si 2-C6H4-NHCO-CF (CH3) The straight chain-like fluoropoly ether compound, the 

B following type which are expressed with (CF3)-(OCF2CF (CF3))20-O-(CF2)2-O-(CF(CF3) CF20)15-CF(CF3)- 

CONH-C6H4-Si(CH3)2-CH=CH2 : [0044] 

[Formula 14] 
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H CH 2 CH 2 CH 2 NHCOCF(CF3)C0CF 2 CF(CF3)) 2 F 

iioJ iiO 1 



[0045] The toluene solution of a denaturation complex with the polysiloxane, and C chloroplatinic acid and the vinyl 
siloxane come out of and expressed (0.5 % of the weight of platinum contents), D) 50% toluene solution of a 1- 
ethynyl-1 -hydroxy cyclohexane, E) Alumina powder (trade name: AL24, Showa Denko K.K. make), F alumimium 
nitride powder (trade name: XUS-35548, Dow Chemical Co. make), G) Boron nitride powder (trade name: KBN-(h)10, 
Shin-Etsu Chemical Co., Ltd. make) and H silica powder (trade name: a crystallite, made in Tatsumori) 
After blending at a rate shown in a table 1 and producing a sheet-like preform, press forming was performed on press 
pressure 5 kgf7cm2, the temperature of 150 degrees C, and the conditions for time amount 30 minutes, and the sheet 1 
which fulfills the conditions of the 2nd insulating layer of this invention - the sheet 4, and the sheet 5 which does not 
fulfill the condition were produced. The degree of hardness (JIS-A), the surface roughness (Ra), the thermal 
conductivity, and thickness of the obtained sheet 1 - a sheet 5 were measured, respectively. The result is shown in a 
table 1. 
[0046] 





mmmi 


mmmz 


mmm3 


MM 4 






1 




=/-h3 




z/-h 5 




A 


1 00 


1 00 


1 00 


1 00 


1 00 


B 


1 0 


1 0 


! 1 0 


1 0 


1 0 


C 


0. 6 


O. 6 


0. 6 


0. 6 


0. 6 


D 


0. 6 


O. 6 


0. 6 


0. 6 


0. 6 


E 


350 


0 


0 


0 


600 


F 


0 


230 


0 


0 


0 


G 


0 


0 


i so 


0 


0 


H 


0 


O 


0 


1 50 


0 


fifi*(JIS-A) 


70 


63 


65 


45 


87 




0. 7 


1. 1 


2. 1 


0. 9 


5. 2 


(cal/cmsec°C) 


0.0023 


a 0024 


0.0020 


0. 0008 


a 0027 : 




200 


200 


200 


200 


200 



[0047] j 

[the example 6 of preparation] ™ preparation I type [ of an adhesives constituent ]: — CH2=CH-Si(CH3) 2-C6H4-N 
(CH3) CO-(CF(CF3) OCF2)50-(CF2OCF (CF3))50-CON(CH3)-C6H4-Si(CH3)2-CH=CH2 (the joint location of 
inside of formula and -C6H4- is the phenylene group of the m-th place) 

The straight chain-like fluoropoly ether compound come out of and expressed The 100 weight sections, the mist silica 
which is specific-surface-area 300m2/g to which hydrophobing of the front face was carried out by the RO 
trimethylsiloxy radical Ten weight sections, 50% toluene solution of a Ha 1-ethynyl-l -hydroxy cyclohexane The 0.3 
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weight section, toluene solution of the denaturation complex of NI chloroplatinic acid and a vinyl siloxane (0.5 % of 
the weight of platinum contents) The 0.2 weight ! sections, the HO following type : [0048] 
[Formula 151 

CH 3 / H \ CH 3 | 

Rf-CH^ ^i0 M'M ii_CH 2 CH 2 -Rf . 

[0049] 

(Rf expresses -CF(CF3)-(OCF2CF (CF3))2F ambng a formula, and n is 10) 

Polysiloxane come out of and expressed The 2.3 weight sections and the HE following type : [0050] 
[Formula 16] 

0 

H CH 2 CH 2 Si CH 2 (0CH 3 ) 3 CH2CH 2 CH 2 0pH 2 ClC^CH z 

iiO-j 1\0 ^iO : 

^H 3 J2 ^H 3 c!h 3 



[0051] ; 

Adhesive grant agent come out of and shown The 1.0 weight sections were mixed and the adhesives constituent 

(henceforth preparation adhesives) was prepared. The following examples were presented with these preparation 

adhesives. 

[0052] [Example 1] 

(1) The electrostatic chuck of the structure shown in production drawing 1 of an electrostatic chuck was produced as 
follows. On the 1st insulating layer 3 which consists of a sheet 1, said preparation adhesives were applied by screen- 
stencil so that it might become 25 micrometers of thickness, and adhesives layer 4a was formed. Press adhesion of this 
adhesives layer 4a and the electrolytic copper foil (thickness of 35 micrometers) was carried out on lamination, 
pressure 0.5 kgf7cm2, the temperature of 120 degrees C, and the conditions for time amount 30 minutes. Subsequently, 
chemical etching of said copper foil was carried out, and the conductive pattern 5 (copper electrode) of the 
configuration shown in drawing 2 was formed on the 1st insulating layer 3. Subsequently, said preparation adhesives 
were applied to the 2nd insulating layer 6 which, consists of a sheet 1 by screen-stencil so that it might become 25 
micrometers of thickness, and adhesives layer 4b was formed in it. Press adhesion of this adhesives layer 4b and the 
pattern side of the 3/conductivity pattern 5 of said 1st insulating layer was carried out on lamination, pressure 0.5 
kgf/cm2, the temperature of 120 degrees C, and the conditions for time amount 30 minutes, and the layered product of 
[the 3/conductivity pattern 5 of 1st insulating layer/the 2nd insulating layer 6] was produced. Next, on the aluminum 
substrate 1, said preparation adhesives were applied by screen-stencil so that it might become 25 micrometers of 
thickness, and the adhesives layer 2 was formed. Press adhesion of this adhesives layer 2 side and the 1st insulating- 
layer 3 side of the above-mentioned layered product was carried out on lamination, pressure 0.5 kgf7cm2, the 
temperature of 120 degrees C, and the conditions for time amount 30 minutes, and the composite of [the 3/conductivity 
pattern 5 of 1st insulating layer of 1/of aluminum substrates/the 2nd insulating layer 6] was produced. Next, the PTFE 
cables 7a and 7b were soldered to the conductive pattern 5 of the above-mentioned composite, silicone system 
encapsulant [trade name:KJR632 and the Shin-Etsu Chemical Co., Ltd. make] was further laid as encapsulant 8, and 
the electrostatic chuck (No.l) was produced. 

(2) The cooling engine performance of the electrostatic chuck (No.l) obtained by the assessment (cooling engine 
performance) above of an electrostatic chuck was evaluated. The cooling performance test machine was used for 
assessment. Drawing 3 is drawing of longitudinal section showing the outline of the structure of this cooling 
performance test machine. In drawing 3 , it equipped with the electrostatic chuck 9 on the base 1 1 in a chamber 10. The 
cooling pipe 12 through which cooling water circulates is formed in a base 11, and the electrostatic chuck 9 is cooled. 
After installing a wafer 13 on the electrostatic chuck 9, the pressure in a chamber 10 was decompressed to 0.01Torr(s). 
Subsequently, the direct current voltage of **0.5kV was supplied to the electrostatic chuck 9 from the power source 14, 
and on the electrostatic chuck 9, electrostatic adsorption of the wafer 13 was carried out, and it fixed. Subsequently, 
after heating a wafer 13 at 150 degrees C using a heater 15, the cooling pipe 12 was circulated for 4-degree C cooling 
water. When the temperature of a wafer 13 would be in equilibrium, the surface thermometer 16 was used and the 
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temperature of wafer 13 front face was measured, it was 50 degrees C. 

(Plasma-proof nature) If an electrostatic chuck deteriorates with the plasma, since a bias will arise in the temperature 
rise and temperature distribution of a wafer as a result of the lowering of engine performance of wafer cooling, the 
resist pattern formed in the wafer front face is damaged. Then, it carried put by having repeated the processing which 
carries out plasma etching of the silicon wafer for the plasma-proof nature of an electrostatic chuck on certain 
conditions, and the number of sheets of the wafer which the resist pattern formed in the wafer front face is not 
damaged, and can be processed estimated. After mounting electrostatic chuck No.l in a plasma etching system, the 
mixed gas [(Po2 / total pressure) =10%] of CF 4 and 02 was used as reactant gas, and 6000-sheet plasma-etching 
processing of the silicon wafer was carried out oh the conditions of the temperature of 80 degrees C, pressure 0.8Torr, 
microwave input 600W, and processing-time 45 seconds per wafer. Consequently, the breakage on the resist by the 
temperature rise of a wafer or the variation of temperature distribution was not checked, but was able to be processed 
into the good anisotropy configuration. 

[0053] [Example 2] In example 1-(1), the ingredient of the 1st and 2nd insulating layers was replaced with the sheet 2 
from the sheet 1, the aluminum substrate was replaced with the alumite processing aluminum substrate, and the 
electrostatic chuck (No.2) was produced like example 1-(1) except having used the FEP cable instead of the PTFE 
cable further. Furthermore, the same actuation as example l-(2) estimated the electrostatic chuck (No.2). The result is 
shown in a table 2. 

[0054] [Example 3] The electrostatic chuck (No.3) was produced like example 1-(1) except having changed conditions 
as follows. 

- As an ingredient of the 1st and 2nd insulating layers, the sheet 3 was used instead of the sheet 1 . 

- Rolling copper foil (35 micrometers in thickness) was used instead of electrolytic copper foil. 

- The duralumin substrate was used instead of the aluminum substrate. 

- The PFA cable 7 was used instead of PTFE coat lead wire as lead wire 7a and 7b. 

- As encapsulant 8, epoxy system encapsulant [made in [ Shin-Etsu Chemical Co., Ltd. ] the trade name:semi coat 1 14] 
was used instead of silicone system encapsulant. 

The same actuation as example l-(2) estimated the obtained electrostatic chuck. The result is shown in a table 2. 
[0055] [Example 4] In the example 3, except having replaced the ingredient of the 1st and 2nd insulating layers with 
the sheet 4 from the sheet 3, and having replaced the ingredient of the conductive pattern 5 with aluminium foil from 
copper foil, the electrostatic chuck (No.4) was produced like the example 3, and the assessment was performed. The 
result is shown in a table 2. 
[0056] 

[A table 2] j 
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1) KJR632:silicone system encapsulant 2 semi coat 1 14 : epoxy resin system encapsulant [0057] [Examples 1-3 of a 
comparison] In each example, except having used the ingredient shown in a table 3, it is the same actuation as example 
1-(1), and the electrostatic chuck (No.5-7) was produced, respectively. However, in the example 2 of a comparison, on 
both sides of the silver electrode pattern, it calcinated by one without using preparation adhesives between the alumina 
of the 1st insulating layer, and the alumina of the 2nd insulating layer, and these were joined. In the example 3 of a 
comparison, as the 1st insulating layer, TC80BG (a trade name, Shin-Etsu Chemical Co., Ltd. make) It considers as the 
2nd insulating layer. Silicone rubber system thermal-conductivity sheet [trade name:TC-20A, The Shin-Etsu Chemical 
[ Co., Ltd. ] make, a degree of hardness (JIS-A):j 75, thermal conductivity:0.0023cal/cm-secand**, and surface 
roughness (Ra): 1.1 -micrometer] were used, and the adhesives KE1825 (a trade name, Shin-Etsu Chemical Co., Ltd. 
make) of a silicone system were further used as adhesives. About the obtained electrostatic chuck, the cooling engine 
performance was evaluated like example l-(2). The result is shown in a table 3. In the example 1 of a comparison, and 
the example 2 of a comparison, it was checked that wafer temperature becomes high with 100 degrees C or more, and 
is inferior to the cooling engine performance. Moreover, since the 2nd insulating layer 6 (TC-20 A horizon) caused 
dielectric breakdown when the example 3 of a comparison estimated plasma-proof nature like the example 1, and wafer 
processing number of sheets exceeded 2000 sheets, it became impossible after it using electrostatic chuck No. 7. 
[0058] [Example 4 of a comparison] In example 1-(1), the electrostatic chuck (No.8) was produced like example 1-(1) 
except having replaced the ingredient of the 1st and 2nd insulating layers with the comparison sheet 5 (a degree of 
hardness 87, 5.2 micrometers of surface roughness) from the sheet 1. Furthermore, the same actuation as example l-(2) 
estimated the electrostatic chuck (No.8). The result is shown in a table 3. Wafer temperature showed 100 degrees C and 
it was checked that the cooling engine performance of an electrostatic chuck is bad. 
[0059] 
[A table 3] 
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[0060] 

[Effect of the Invention] According to this invention, the electrostatic chuck which is excellent in the cooling engine 
performance since adhesion with a wafer is good, and is excellent also in plasma-proof nature is obtained. This 
especially electrostatic chuck is [ immobilization of the substrate in the case of semiconductor integrated circuit 
manufacture ] useful to immobilization of the wkfer in a membrane formation process, a plasma-etching process, and 
an ion-implantation process. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing one example of the electrostatic chuck of this invention. 
[Drawing 2] It is the top view of the conductive pattern 5 used for the electrostatic chuck of drawing 1 . 
[Drawing 3] It is the schematic diagram showing the configuration of the equipment used for examining the cooling 
engine performance of an electrostatic chuck in an example. 
[Description of Notations] 

1 .. Metal Substrate 

2 Four Adhesives layer 

3 1st Insulating Layer 

5 .. Conductive Pattern 

6 .. 2nd Insulating Layer 
7a and 7b .. lead wire 

8 .. Encapsulant 

9 Electrostatic Chuck 

10 .. Chamber 

12 .. Cooling Pipe 

13 .. Wafer 

14 .. Power Source 

15 .. Heater 

16 .. Surface Thermometer 
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DRAWINGS 



[Drawing 1] 
5 
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[Drawing 3] 
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